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5. ABSTRACT TEXT 

Feed forward artificial neural networks are very convenient for performing 
correlated interpolation of pairs of complex noisy data sets as well as 
detecting small changes in image data. Image-to-image, image-to- 
variable and image-to-index applications have been tested at Glenn. 

Early demonstration applications are summarized including image- 
directed alignment of optics, tomography, flow-visualization control of 
wind-tunnel operations and structural-model-trained neural networks. 

A practical application is reviewed that employs neural-net detection 
of structural damage from interference fringe patterns. Both 
sensor-based and optics-only calibration procedures are available for this 
technique. These accomplishments have generated the knowledge 
necessary to suggest some other applications for NASA and Government 
programs. A tomography application is discussed to support Glenn’s 
Icing Research tomography effort. The self-regularizing capability of a 
neural net is shown to predict the expected performance 
of the tomography geometry and to augment fast data processing. 

Other potential applications involve the quantum technologies. It may be 
possible to use a neural net as an image-to-image controller of an optical 
tweezers being used for diagnostics of isolated nano structures. The 
image-to-image transformation properties also offer the potential for 
simulating quantum computing. Computer resources are detailed for 
implementing the black box calibration features of the neural nets. 
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Format I — A Few Image Characteristics 
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Format II — Sub-Sampled Images 
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Format III — Scaled and Tiled Images 
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SLM-Generated Trap Pattern 
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Format IV — Full Optical Data 
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Randomly Sub-Sampled Images 
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Speckled Fringe Patterns of Vibrating 

Structures 
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NDE Application 
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Mode-Shape Variations 
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Optics-Only Calibration 
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Increasing the Sensitivity 
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Folding Transformation 
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Folded Laboratory Data 
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Future Work and Potential Future Work 
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Concluding Remarks 
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